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REPLACEMRNT CLAIMS 
Cancel claims 11 and 20. 

1. (Amended) A method for forming a semiconductor device comprising: 

providing a semiconductor substrate; 

forming a metal oxide layer over the semiconductor substrate; 

forming a patterned gate electrode over a first portion of the metal oxide layer; and 

removing a secotid portion of the metal oxide layer by heating the semiconductor substrate 
and flowing a halide-containing species over the substrate while heating, wherein the 
second portion of the metal oxide layer is adjacent to the first portion of the metal 
oxide layer, 

wherein removing a second portion of the metal oxide layer is perfonned in a reaction 
chamber in the absence of rf activation. 

2. (Amended) The method of claim 1. wherein the hahde-containing species further comprises 
hydrogen. 

3. (Amended) The method of claim 2, wherein the haUde-containing species is HCl. 

4. The method of claim 1, wherein the metal oxide layer is hafnium oxide. 

5. (Amended) The method of claim 1 , further comprising: 

forming an patterned ARC layer over the patterned gate electrode prior to the flowing of 

the halide-containing species; and 
removing the patterned ARC layer after the flowing of the halide-containing species. 

6. (Amended) The method of claim 5, further comprising: 

forming a first interfacial oxide layer under the metal oxide layer; 
removing at least a portion of the first interfacial oxide after removing the second portion 
of the metal oxide layer. 
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7. (Amended) The method of claim 6, wherein removing at least a portion of the first inteifacial 
oxide layer is performed using a species containing hydrogen and fluorine. 

8. The method of claim 7, further comprising forming a second interf acial oxide over the 
semiconductor substrate. 

9. The method of claim 1, wherein the step of removing is further characterized as being at a 
temperature of between about 625 degrees Celsius to 675 degrees Celsius. 

10. (Amended) The method of claim 9, wherein the step of removing is further characterized as 
being at a pressure of about 50 ton for approximately 60 seconds and a flow rate of the halide- 
containing species at about one SLM. 



Vi. The method of claim 1, wherein heating is performed using a radiation source. 



I'l.yS. (Amended) A metiiod of removing a metal oxide layer that is over a semiconductor 
substrate, comprising: 

placing the semiconductor substi-ate into a reaction chamber; 
heating the metal oxide layer; 

flowing, in the absence of rf activation, a chlorine-containing species while heating, 

wherein tiie chlorine-containing species reacts witii a portion of the metal oxide layer 
to create a byproduct, wherein the byproduct comprises an element ftom the metal 
oxide layer; and 

removing the byproduct from the reaction chamber. 

^ (Amended) A method for forming a semiconductor device comprising: 
providing a semiconductor substrate; 

forming a metal oxide layer over the semiconductor substrate comprising hafnium and 
oxygen; 

removing a portion of the metal oxide layer by heating tiie semiconductor substrate using 
radiation and flowing a species containing hydrogen and chlorine; 
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„he^«™oving.«co»dpo«iooomem«-oxidelay«Uperfon«cdi.a«a«io„ 
Chamber in the absence of RF activation. 
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J15- The method of claim wherein 
between about 625 degrees Celsius to 675 degrees Celsius. 

|3 



in heating the semiconductor substrate is at a temperature 



/^XThemeti.od of claim^wherein the semiconductor substrate comprises silicon 



interf acial oxide after removing the portion of the 



The method of claim>6, further comprising: 
forming a first interf acial oxide layer under the metal oxide layer 
removing at least a portion of tiie first 
metal oxide layer; 

' in^facial oxid. Uy« i. p«£cn.ed »™g . ^ ^^-^ '^^ 

semic onductor substrate^ 

(Amended) A method of fomUng a metal oxide compnstog: 

' providing a semicondaotor substrate; 

fonningametalo«delayeroverthesemicondu«orsubs.rate;and _ 
„n«.vi«gaportton of the metal oxide lay«byhe..ing.hesemicond>K«>r substrate and 

„.ei:::::n:^-------^-^--^ 

tiie absence of RF activation. 
^ Themethodof claim^fWeinthegaseoushaUdecompriseshydrogen. 

^. Tlie method of claim &!wherein the gaseous halide is HCl. 
>r. The method of claim'^, wherein the gaseous halide is HP. 

of claimil; wherein the metal oxide contains hafnium and oxygen. 
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.^3^ The metiiod 
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1^ 

The method of claim^-r. wherein heating the semiconductor substrate is at a temperature 
between about 625 degrees Celsius to 675 degrees Celsius. 

^yi. A method of selectively removing a metal oxide layer from a semiconductor substrate, 
^ wherein the metal oxide layer has an exposed portion and a portion under a gate electrode 
comprising the step of flowing gaseous HCl. in the absence of rf activation, over the substrate 
« with the substrate heated to between 600 and 800 degrees Celsius. 

' ^ ' nf^?^- The method of claim ^, wherein the substrate is heated to between 625 and 675 degrees 
Celsius. 

The method of claim wherein the metal oxide is hafnium oxide. 
The method of claim 70, wherein the substrate is heated by radiation. 
-7^ yC. The method of claim^tf, wherein the metal oxide overUes an oxide layer. 
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